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 NAME 
HISTORIC 

Experimental Breeder Reactor #l 
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Experimental Breeder Reactor #1 
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STREET& NUMBER .SE1/4, of NE .1/4, of SW 114, Section 9 

TZN., - R9E Boise Meridian ,NOT FOR PUBLICATION 
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 CLASSIFICATION 
CATEGORY OWNERSHIP STATUS 

-DISTRICT X-PUBLIC -OCCUPIED 
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,STRUCTURE -BOTH -WORK I N  PROGRESS 

,SITE PUBLIC ACQUISITION ACCESSIBLE 
%EJECT ,IN PROCESS AYES: RESTRICTED 

,BEING CONSIDERED ,YES: UNRESTRICTED 

PRESENT USE 
AGRICULTURE XMUSEUM 
,COMMERCIAL -PAflK 

,EDUCATIONAL -PRIVATE RESIDENCE 

-ENTERTAINMENT -RELIGIOUS 

X_G~ERNMENT -SCIENTIFIC 

,INDUSTRIAL -TRANSPORTATION 

-MILITARY - -OTHER: 
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Offxce - 2087522-6640, kt. 1317 

NAME 
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55Q Second St ree t  frm Craters o f  the Moon Natlonal Park) 
CITY. TOWN STATE 

Idaho Fa l l s  - VICINITY OF Idako 83401 

 LOCATION OF LEGAL DESCRIPTION 
COURTHOUSE. 
REGISTRY OF DEEDS,ETC. Butte. County. .Caurtbuse 
STREET & NUMBER 

KEPRESENTATION IN EXISTING SURVEYS 
TITLE 

Werinental Breeder Reactor #I, National Historic Landmark P la t  

,FEDERAL -STATE XCOUNN -LOCAL 

DEPOSITORY FOR 
SURVEY RECORDS Butte Ch~~ty  Courthouse 
CITY. TOWN STATE 

Arc0 Idaho 



CONDITION 

%XCE LLENT ,DETERIORATED 

,GOOD ,RUINS 

CHECK ONE 

GJNALTERED 
A L T E R E D  

CHECK ONE 

ARIGINAL SITE 

,MOVED DATE 

U N E X P O S E D  ,FAIR ~de~ormnissioned--inactive'1 
DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

The Idaho National hgineering Laboratory, which was f o m l y  
the National Reactor Testing Stat ion established i n  1949 by t h e  Atomic Energy 
Commission Cnow administered by t h e  Energy- Research and Development 
Admihistration), is a complex of nuclear f a c i l i t i e s  d i s t r ibu ted  over 894 square 
miles of deser t  lm-d i n  southeastern Idaho. This desolate  s i t e  was i n i t i a l l y  
chosen hecause of its i so la t ion ,  its la rge  supply of underground water and 
its earthquake-free history.. Here the  l a rges t  concentration of experimental. 
breeder-reactors in the world have been b u i l t ,  including reactors  f o r  sa fe ty  
research, mater ia l s  t e s t i ng ,  e l e c t r i c  power, and naval propulsion. 

The EBR-I area,  s i t ua t ed  i n  t he  s o u t h e s t  pa r t  of t he  Idaho Natimal wi- 
neering Tab, comprised a t  its la rges t ,  t h e  Experimental Breeder Reactor 
No. 1, t h e  &rgome Fast  Source Reactor, BORAX-V, and t h e  Zero Power Reactor 
No. 3. Construction work by the  AEC a t  the  Stat ion began i n  this area i n  
May 1949 wi th  tbe d r i l l i n g  of t h e  EBR-I w e l l .  The EBR-I, t he  first major 
f a c i l i t y  b u i l t  a t  the t e s t i ng  s t a t i on ,  was completed i n  Arpil 1951, a t  a 
t o t a l  cost  of approximately $2,700,000. 

A l l  of the  huildings present ly  located a t  the EBR-1 s i t e  were i n  existence 
i n  1964 rdren EBR-1 was decommissioned. However, only the EBR-1 building was 
d i r e c t l y  associated with the  operation of t he  EBR-I reactor .  The building, a 
buff-colored rectangular b r ick  s t ruc tu re  w i t h  a one-story north  sect ion and 
a two-story. sou th  sect ion is located on t h e  west s ide  of the small complex 
and i s  the  l a rges t  building there.  

The building was e s sen t i a l l y  constructed around the  reactor  and the i n t e r i o r  
is s p l i t  i n t o  three leve ls  with special  working rooms and equipment designed 
and b u i l t  i n t o  the s t ruc tu re  espec ia l ly  f o r  the  handling of this reactor  
and its products. Most of t h e  equipment present ly  located within the 
building is historic--it was used during the operation of the  EBR-I. 
Since t h e  building is open t o  the  public,  various sa fe ty  precautions have 
been taken, and some mater ia ls  probably have been removed. 

During its operational l i fe t ime EBR-1 was fueled with th ree  cores of 
uranium 235, each of a somewhat d i f fe ren t  physical construction, and f i n a l l y  
w i t h  a core of plutonium--the f i r s t  power reactor  ever t o  be so fueled. EBR-I 
operation a t  f u l l  power is about 1 megawatt (one mill ion watts) .  The 
c r i t i c a l  mass on December 21,  1951, when the reactor  was brought t o  f u l l  power 
was 52 kilograms of U-235 (114 lbs . )  and the core of fi-ssionable material  was 
about the s ize  of a footbal l .  

The reactor  consis ts  of three pr incipal  pa r t s :  the  core, an inner blanket of 
uranium surrounding the core, and a denser outer blanket. The outer a i r -  
cooled breeding blanket is made up of keystone-shaped na tura l  uranium bricks 
which, when assembled, form a cup t h a t  may be moved up t o  surround the core- 
inner blanket assembly o r  dropped down t o  shut o f f  the  reaction.  
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STATEMENT OF SIGNIFICANCE ' . . .  , 2 . .  - 

m - r i m e n t a l  Breeder Reactor No. 1 of the  Idaho Yati-1 bgineering Lab 
demonstrated t h a t  a nuclear reactor ,  designed t o  operate i n  t h e  high-energy 
neutron range, is capable of breeding (creating more fue l  than its operation 
consumes) and a l so  of achieving ecomonically competitive nuclear power. 

E 
This reactor ,  was the  f i r s t  reactor  b u i l t  in  t h e  Atomic Energy C o d s s i o n ' s  
program t o  derive e l e c t r i c  power f o r  c iv i l i an  use from atomic energy. On 
December 20, 1951, the  EBR-I produced the f i r s t  usable amounts of e l e c t r i c i t y  
created by nuclear means. The reac tor  is  a l so  noted f o r  having been the f i r s t  
t o  achieve a sel f -susta ining chain react ion using plutonium instead of 

3 
uranium as the  major component i n  the  fue l ,  in Ju ly  1963. The EBR-I was 
the f i r s t  reactor  used t o  demonstrate t h e  f e a s i b i l i t y  of using l iquid metal 
(sodium potasslum) a t  high temperatures as a reac tor  coolant. 

EBR-I sustained i n i t i a l  c r i t i c a l i t y  i n  1951 and was decommissioned ea r ly  i n  
1964 f o r  lack of fu r the r  assignments. 

The concept o f  a breeder reactor  was known t o  the s c i e n t i s t s  working on th.e 
United S ta t e s f  wartime atomic energy program in the  ea r ly  1940s. Experiments 
iudicated that breeding nuclear f u e l  would be possible  2n a properly 
designed reactor .  However a t  t h a t  time the re  was ne i the r  time nor resources 
t o  undertake such a project .  

After the  war, the  newly es tabl ished Atomic Energy Connnission directed some 
of t h e i r  agency's e f f o r t s  t o  developing peaceful uses of the  atom. The la rge  
amounts of uranium located in the 1950s were then unknom and uranium was 
i n  very shor t  supply. Consequently t h e  first prototype power reac tor  b u i l t  
was an attempt t o  prove the theory of fue l  breeding. 

EBR-I  construction began l a t e  i n  1949 a t  the  new National Reactor Testing 
Stat ion i n  I d a b .  Early i n  1951, a feu months before the EBR-I building 
was completed, nine s t a f f  members from the AECfs  Argonne National Laboratory in 
I l l i n o i s ,  arrived t o  i n s t a l l  the  reactor  which they had designed a t  a 
1 a b o r a t o v  near Chicago. 



Report of the U.S. Atomic Energy Commission historian proposing national historic  
landmark s i t e s  associated with atomic energy. Historic S i tes  Survey f i l e s  
1965, 

Information book and pamphlets prepared by National Reactor Testing Station, U.S. 
Atomic Energy Comission, Idaho Falls,  Idaho. (copies in  f i l e )  
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Both the  core and inner blanket consis t  of subassemblies, hexagonal i n  
cross-section,  f i l l e d  with cyl indr ical  rods of small diameter. R e  meta l l ic  
fue l  material is 7.5 inches of uranium enriched i n  the  isotope U-235, with 
a sect ion of na tura l  uranlum blanket above and below it. 

Heat generated i n  the  reactor  core is t ransferred t o  the  sodium-potassium 
coolant i n  t he  primary system, which becomes intensely radioactive i n  the high 
neutron f lux.  Heat is  then t ransferred t o  a second sodium-potassium system, 
which does not become radio-active,  and the secondary heat is used t o  
manufacture steam i n  a bank of steam generators. Thus, the  poss ib i l i t y  of 
contact of radioactive coolant with water, which could be reac t ive  i n  nature,  is  
avoided. The steam produces operates through a conventional turbine-generator 
system t o  reproduce e l e c t r i c i t y .  

The buildings located t o - t h e  eas t  of EBR-I ,  although b u i l t  there  p r i o r  t o  
1964 when EBR-I was decommissioned, were not  associated with i t s  operation. 
They were b u i l t  f o r  use by other reactors  between 1955 and 1959. The EBR-I 
building, and the  guard shack t o  the  northeast ,  although still  maintained 
by DOE , were open t o  the public as a museum and interpreted by the 
National Park Service during the summer of 1975. 
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In May of 1951 the f i r s t  attempt t o  operate t he  new reac tor  was unsuccessful, 
s ince it was determined there  was not su f f i c i en t  fue l  i n  the  core. The next 
th ree  months were spent acquiring addit ional uranium and refabr icat ing 
la rger  fue l . rods .  Then, on August 24, D r .  Walter Zinn and h i s  Argonne s t a f f  
brought EBR-I t o  c r i t i c a l i t y  (a controlled,  se l f -susta ined reaction) with a 
core about the s i z e  of a foo tba l l  .* For the  next several  months the  reac tor  
was placed on low power operation while t he  s c i e n t i s t s  observed t h e i r  new 
invention. 

December 20, 1951, the  f i r s t  h i s t o r i c  EBR-I experiment began. The reac tor  
was s t a r t e d  and the  power gradually increased over a period of several  hours. 
A t  1:50 p.m. t he  f i r s t  e l e c t r i c i t y  ever generated from a nuclear reaction 
began flowing from the EBR-I turbine generator and four l i gh t  bulbs were lit by 
its power. The next day the experiment was repeated and the reactor  
generated enough e l e c t r i c i t y  t o  power the EBR-I building. 

EBR-1's chief purpose was t o  determine whether theore t ica l  calculations on 
fue l  breeding could be real ized:  t h a t  more nuclear fue l  could be created i n  
a reactor  than it consumed while operating. Less than a:year a f t e r  EBR-I .. 

generated its f i r s t  e l e c t r i c i t y ,  Argonne s c i e n t i s t s  calculated t h a t  the  
reac tor  could indeed breed fue l .  In 1953 a laboratory analysis  indicated 
t h a t  EBR-I was producing one new atom of a nuclear fue l  f o r  each atom 
consumed. 

With fue l  breeding a proven f a c t ,  Argonne s c i e n t i s t s  began t o  design cores 
t h a t  would increase the  breeding r a t i o  so t h a t  one reac tor  could not  only 
sus ta in  i ts own operation but a l so  produce surplus fue l  f o r  addit ional 
reactors .  Three such improved cores were developed over the  next ten years. 
The l a s t  of them--called Mark IV--  produces 1.27 new atoms of fue l  f o r  
each atom consumed. 

Since these e a r l i e s t  EBR-T experiments, s c i e n t i s t s  and engineers a t  what is 
now cal led the Idaho National Engineering Laboratory and elsewhere have- 
worked t o  sca le  up and improve technology pioneered i n  the r e l a t i ve ly  small 
EBR-I power plant .  A l a rger  vers ion,  EBR-I1 began operating a t  the Idaho 
t e s t i ng  s t a t i on  i n  1964. EBR-11 has operated sa fe ly  f o r  more than ten years and 
has generated enough e l e c t r i c i t y  t o  supply a c i t y  of  35,000 f o r  two years. 
E B R - I 1  is stil l  bas ica l ly  an experimental model reactor ,  providing 
information f o r  development of fue l s  and composition f o r  even la rger  breeder 
reactors.  

*Although the core is equivalent in approximate s i z e  to a football, its shape and 
size mre nearly match a W-pound coffee can. 
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EBR-I was indeed a c r i t i c a l  accomplishment i n  atomic energy research which now 
has estahlished a power reactor  concept u t i l i z i n g  a source of energy more 
than 2,000 times grea te r  than the world's supply of f o s s i l  fuels .  
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